Using gel filtration on Sephadex G-100 and column chromatography on CM-cellulose, fractions containing either endogenous acceptor of L-fucose or fucosyltransferase were obtained from human parotid saliva. Hydrolysis with mild acid followed by Smith syltransferase and endogenous acceptors of fucose in human parotid saliva from nonsecretor persons. Some characteristics of the endogenous acceptors are also described.
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Materials and Methods
About 500 ml of stimulated parotid saliva were collected from two nonsecretor persons of blood type A according to the method of Keene.6 Both donors were 28 years of age. Salivary flow was stimulated by the chewing of sweetened gum. The saliva was frozen and kept in a freezer (-20 C) until the 500 ml was collected. The sample was fractionated with ammonium sulfate from 25 to 80% saturation. The precipitate obtained by centrifugation at 10,000 g was dissolved in approximately 19 ml of 0.05 M NH4HCO3 buffer, pH 7.8, and dialyzed overnight against the same buffer. The procedures for further fractionation were similar to those described by Friedman, Merritt, and Bixler. 7 The dialyzed sample was then separated by gel filtration on Sephadex G-100* (2.0 X 110 cm). The fraction which was rich in carbohydrate (peak-1, not shown in Figure) was lyophilized, dissolved in 0.01 M acetate buffer, pH 5.6, and then placed on a CMcelluloset column (2.0 X 18 cm). Elution was achieved by successive additions of acetate buffer, pH 5.6, at stepwise concentrations of 0.01, 0.05, 0.1, 0.2, and 0.5 M.
As a standard acceptor, fetuin free of both sialic acid and galactose was used and prepared from fetuint by mild acid hydrolysis with 0.05 N H2S04 at 80 C for 60 minutes followed by Smith degradation.8 Fetuin and three endogenous acceptors of salivary glycoprotein which were separated by procedures described above were modified by the treatments with (1) mild acid hydrolysis, (2) mild acid hydrolysis followed by Smith degradation, and (3) mild acid hydrolysis followed by Smith degra-817 dation and 8-hexosaminidase digestion. The digestion was achieved by incubating glycoprotein free of both sialic acid and galactose with the ,B-hexosaminidase § purified from Jack bean meal (7.0 units, 10 i#g of protein per ml reaction mixture) in 0.05 M sodium citrate buffer, pH 5.0 for 28 hours at 37 C.t
The assay for GDP-fucose: glycoprotein fucosyltransferase was performed by the meth-od descrihed in a previous paper. 5 The reaction mixture consisted of 50 ,,moles of Tris-HCI buffer (pH 7.2), 0.15 nmoles of GDP-L-l4C-fucose* (58,000 dpm, 174 mCi/ mAM; radiochemical purity verified by paper chromatography as 98%), aliquots of enzyme solution and 0.5 mg of fetuin free of both sialic acid and galactose in a final volume of 0. ducted by incubating the complete system except that the enzyme was replaced by enzyme inactivated at 100 C for five minutes. Enzyme activity was expressed as dpm of 14C-fucose incorporated per hour per mg protein of enzvme solution. The enzyme activity due to the endogenous acceptor present already in the enzyme solution was termed the "endogenous activity."
Hexose was determined by a quantitative phenol-sulfuric acid assay10 and hexosamine was determined by the method of Reissig, Strominger, and Leloir.1" Protein was determined by the method of Lowry et al as modified by
Hartree.12 D-Glucose, N-acetyl-,8-D-glucosamine and recrystallized bovine albumin § were used respectively as a standard of these assays.
Results
Six fractions were separated by column chromatography on CM-cellulose and are designated Fr-I, Fr-II, Fr-III, Fr-IV, Fr-V, and Fr-VI (Fig 1) . Fractions, Fr-II, Fr-Il, and Fr-IV were rich in hexose, while the other fractions contained negligible amounts.
The procedures for separation of the endogenous acceptors from parotid saliva are given in Table 1 Fetuin and its preparations were also tested serving as acceptor controls. As shown in Table  3 , the highest acceptor activity was found in Fr-IV which was eluted from CM-cellulose column with 0.1 M acetate buffer. Two fractious of Fr-If and Fr-III also exhibited activity whereas no activity was found in Fr-I and Fr-V. When each of Fr-II, Fr-III, or Fr-IV was modified by mild acid hydrolysis and continuous Smith degradation before use, the activity increased remarkablv in each fraction with every additional treatment. Enzymatic digestion of these fractions with IB-hexosaminidase purified from Jack bean meal destroyed the fucose acceptor. Similar behavior was found with fetuin and its preparations.
Discussion
The composition of glycoprotein in human parotid saliva has been determined by several investigators.1,2 The main glycoprotein was basic, rich in proline, glycine and glutamic acid, had a molecular weight of 36,000 and Human parotid saliva was separated into six fractions by gel filtration on Sephadex G-100 followed by column chromatography on CMcellulose. In these procedures, fucosyltransferase was successively separated from the fractions containing endogenous acceptors. Three fractions, Fr-II, Fr-Ill, and Fr-IV, which were rich in carbohydrate, possessed an endogenous acceptor.
In general, the acceptor site of the sugar residue of glycoprotein for the fucosyltransferase is considered to be either galactose or Nacetylglucosamine on the basis of sugar arrangement. 3 The sugar residues and their arrangement in salivary glycoprotein may resemble those of fetuin which has at the end of its oligosaccharide chains, sialic acid, galactose and N-acetylglucosamine in that order.8 Spiro8 has demonstrated, byv treatment o1 fetuin with mild acid hydrolysis followed by Smith degradation, that the N-acetylglucosamine residue of the oligosaccharide chains is exposed.
When the N-acetylglucosamine residue of the oligosaccharide chains was exposed by the same treatment, the highest fucosyltransferase activity appeared in Fr-II, Fr-Il, and Fr-IV as well as fetuin. As a next step, the enzymatic digestion with exo-type of /3-hexosaminidase isolated from Jack bean meal was carried out. This enzyme is known to release the N-acetylglucosamilne residue from the oligosaccharide chains. By this digestion, fucosyltransferase activity completely disappeared in each treated fraction and in treated fetuin. These findings, therefore, strongly suggest that the enzyme catalyzes the transfer of L-fucose to N-acetylglucosamine residue of oligosaccharide chains in salivarv glycoproitein.
Both the native fetuin and desialyzed fetuin functioned as acceptors although C4 position of N-acetylglucosamine is occupied by binding to galactose. All three fractions from parotid saliva and the fractions modified by mild acid hydrolysis were able to function as acceptors. The presence of 2-, 3-, and 4-a-Lfueosyltransferase in submaxillary glands from persons who are secretors of ABH, and of 3-, and 4-ez-L-fucosyltransferase in tissues from nonsecretor persons, is reported by Chester and Watkins.3 They described that the 2-fucosyl linkage which means the binding to galactose was always detected in the products formed with enzyme preparations from secretors whereas this linkage was not found in the products by the suibmaxillary gland preparations from nonsecretors. The evidence presented seems to support the suggestion that acceptor site of L-fucose is located at C3 position of the N-acetvlglucosamine. This study was only with the parotid saliva of nonsecretors of blood type A. Studies are in progress on the enzymatic properties associated with other blood-group characteristics and secretor status.
Conclusions
Endogenous acceptors of L-fucose in human parotid saliva were separated into three fractions by gel filtration on Sephadex G-100 and column chromatography on CM-cellulose. Fucosyltransferase activity was increased about 21-fold by these procedures. When the three fractions were modified by mild acid hydroly-sis followed by Smith degradation, the enhanced fucosyltransferase activity was found in each fraction. The results suggested that the fucosyltransferase from human parotid saliva in nonsecretors of blood type A catalyzes the transfer of fucose from GDP-fucose to the C3 position of N-acetylglucosamine residties of the endogenous accepitors.
